Introduction:
An individual's long-term risk of AMI is determined, at least in part, by 'traditional' chronic risk factors, such as lipid levels, long-term average blood pressure, smoking habits and novel risk factors associated with increased vascular inflammation, such as C-reactive protein. 1 However, based on an individual's risk, acute events may be precipitated or triggered by discrete transient exposures including physical, psychological, or chemical stresses. 2 Quantitatively, the period of intense exercise and subsequent recovery is associated with about a 6-fold higher myocardial infarction rate. One observed mechanism for this phenomenon is the increased arterial pulse pressure stretching and relaxing of arteries with each heart beat which, as has been observed by intravascular ultrasound, increases mechanical "shear stress" on atheromas and the likelihood of plaque rupture and ultimately occlusion by thrombus at area of coronary artery.
Clarification of the role of physical exertion in triggering myocardial infarction is important for several reasons. It is estimated that more than 1.5 million myocardial infarctions occur annually in the United States, and at least 75,000 of these infarcts which lead to 25,000 deaths may occur soon after exertion. 2, 4 However the American Heart Association has recently recommended increased physical activity as an important way to reduce the risk of heart attack. 5 Heavy physical exertion therefore appears to be a two-edged sword, both triggering and preventing myocardial infarction.
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Despite evidences 6 suggesting that heavy physical exertion can trigger the onset of acute myocardial infarction in different countries but there have been no clean cut data in Bangladesh of the risk of myocardial infarction during and after heavy exertion, the length of time between heavy exertion and the onset of symptoms (induction time), and whether the risk can be modified by regular physical exertion. To address these questions, the study was done.
Methods:
This multicentre cross sectional study was conducted in Department of Cardiology of National Institute of Cardiovascular Diseases (NICVD), Bangabandhu Sheikh Mujib Medical University (BSMMU) and Dhaka Medical College Hospital (DMCH) from July 2012 to June 2013 in order to get relative risk of acute myocardial infarction within 2 hours of physical exertion. Sample were selected from the population by non-probability sampling technique and were excluded those who were disagree to participate in the study and those who had severe co-morbidity. From selected samples, two hours activity prior to onset of symptom of AMI was asked according to standard questionnaire. Activity was quantified on a scale from1 to 8 metabolic equivalents (METs) according to generally accepted values.
Level of physical exertion:
The degree of physical exertion is quantified on a scale from1 to 8 metabolic equivalents (MET) according to generally accepted values. 7 1 MET is defined as the energy expended per minute by a subject sitting quietly and is equivalent to3.5 ml of oxygen per kilogram of body weight per minute by a 70-kg adult. 7 
Results:
A total of 246 patients were enrolled in the study and among them 28 (11.38%) patients had the history of heavy exertion [eˆ 6 MET] (table-I). Analysis shows that gradually number of patients was increased with the exertion level MET-8 to MET -1 and correlation is highly negative (Figure-1 ). The activities reported by the patients included heavy house-hold work (n=2), exaggerated physical activity at work (n=6), walking up flights of stairs (n=2), speed walking (n=2), over head work (n=1), running (n=2),fast jogging(n=2), mixing cement (n=1), van pulling (n=2), rickshaw pulling (n=1) climbing up and down a ladder with load (n=2) unusually hard work (n=4) and playing football (n=1).
Demographic characteristics of the sample showed that 74.4% were male and 25.6% were female. Male were more in strenuous group than non-strenuous group (92.86% male in 28 strenuous exertion grouped patient) which was shown in table-I. Mean age of the patients was 64.68 years whereas mean age of strenuous group was 60.67 years and mean age of non-strenuous group was 65.03 years. So it is clear that strenuous exertion doing patients were younger than non-strenuous group (Table-I ).
All risk factor were more in strenuous group patients than non-strenuous group except dyslipidemia. In non-strenuous group, 67.43% were smoker, 77.98% had the history of angina, 50.46% were diabetic, 76.61% were hypertensive and only 22.48% were dyslipidemic. On the other hand, in strenuous group 10.71% were smoker, 46.43 % had the history of angina, 14.29% were diabetic, 32.14% were hypertensive and 67.86% were dyslipidemic (Table II) .
In professional category in strenuous group, most of the patients were sedentary worker (26 patients out of 28 patients) whereas in strenuous group, most patients were physical worker (69.27%). Strenuous group patients worked very few hours of the day (<8 hours/day) in comparison to non strenuous group, most of them (68.81%) worked 8-16 hours per day. In strenuous group, 82.14% (46.43%+35.71%) patient had the history of AMI within 1 hour of symptom onset. But more than half of non-strenuous group patient had history of AMI after 1 hour of symptom onset ( Table-III) . In strenuous group, 78.57% had more than 1 hour exertion history and 78.57% had irregular exertion history. Whereas, in non-strenuous group, only 36.70% had long duration exertion history and 20.18% had done irregular exertion (Table IV) .
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Table-II Smoking, HTN, DM and Angina status of AMI Patient at different MET Level (n=246).

Table-I Incidence of AMI at different level of physical exertion with sex and age distribution (n=246).
Table-III Type of activity, Working hour per day and duration for exertion to symptom onset of AMI patient at different MET Level (n=246).
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Table-IV Duration of exertion and Frequency of exertion of AMI patient at different MET Level (n=246).
Discussion:
In this study, strenuous exertion (MET > 6) reported within 2 hour of AMI in 11.38% of AMI patient. American College of Sports Medicine and the American Heart Association has reported history of vigorous physical activity within 1 hour of AMI in 4% to 10% of AMI patients. The difference is not significant in between 1 and 2 hour symptom history prior onset of AMI. The reason is supported by Van Camp that he found 90% patient showed symptom of AMI within one hour of vigorous exercise. 10 Like Van Camp several additional studies have found that the onset of myocardial infarction occurred during physical exertion in 5 to 13 percent of cases, which is in the same range of our my findings. 11, 12 The study also showed a relationship between exertion level and acute myocardial infarction which is a negative correlation between AMI and regular physical exertion at different MET level. In a review study Powell found inverse association between regular physical activity and incidence of AMI. 13 Prashand found 64071 patients admitted with an acute myocardial infarction to 49 University Health System Consortium member hospitals in America from 2006 to 2009 and their mean age was 64.9 years. Here, strenuous group are younger. 14 Besides, the study also showed incidence of AMI over 70 years is more [104(47.70%) out of 218] in non-strenuous group whereas in strenuous group incidence is more [15 (53.57%) out of 28] in 60-69 age group. 14 Different studies showed that incidence of AMI are more in male than female. The findings of the study is consistent with that as the study found male are 3 times more than female and it is similar to a study done by PekkaJousilahti. 15 But male are 1.5 times more in strenuous group than nonstrenuous group in this study.
Stephanie Von Klot et al. found from the Augsburg Coronary Event Registry between February 1999 and December 2003, 16 the risk factor of AMI such HTN, DM, smoking and angina are respectively 72%, 26%, 22% and 36%. The study showed incidence of all risks factor are almost twice except HTN which is similar with Stephanie Von Klot study. But interestingly incidence of all risk factors is much less in strenuous group except dyslipidemia rather which is 3 times more in strenuous group. Strenuous exertion group of AMI patients are all most all sedentary worker. 26 (92.86%) of 28 subjects were sedentary worker. And 151 (69.2%) of 218 patients were physical worker in their profession in non-strenuous group of AMI patients. 68.81% (150 out of 218) patients were working 8-16 hours per day in AMI patient of nonstrenuous group . But in strenuous group maximum patients (82.14 %) had history of less than 8 hours work per day. A study by Johan Hallqvist, showed non manual worker (low. Middle, high grade) had incidence of AMI after vigorous exertion was far more (59%) than manual worker (19%) and self employed (10%).
Within 2 hours history prior onset of AMI, the study found that number of non-strenuous exertion experienced patient before (47.70%) and after (52.30%) 1 hour is same. 18 So, no conclusive decision can be taken between physical exertion and AMI of such group. In strenuous group, the number of AMI patient is 5 times more (82.14%) before 1 hour than after 1 hour (17.86%) prior symptom onset of AMI. 18 It may be due to heavy exertion causes AMI within an hour of exertion.
Strenuous exertion group had history longer time exertion (72.57%, 1-2 hours) than non-strenuous group (42.66%, <0.5 hours). Moreover, 67.86% AMI patient of strenuous exertion group had engaged in irregular exertion whereas most of the patients (64.22%) of non strenuous group had a history of regular exertion. Irregular and long duration exertion may provoke AMI in heavy exertion group. 19 
Limitations:
Some patients could not remember exactly what he or she had done within last 2 hour of AMI onset. Few patients could not complete history due to reattack of angina. With the help of attendants, the history of that patients were completed. Another limitation of the study is nonprobability sampling technique. Every patient had not equal chance to be selected. Large sample size would have minimized the bias.
Conclusion:
The result of the study indicates that a period of strenuous physical activity is associated with increased risk of having acute myocardial infarction, particularly among patients of sedentary worker who have dyslipidemia and who exercise irregularly. Those who exercise regularly have lower chance of AMI as shown by the negative correlation. Most of the AMI occur within two hour of heavy exertion. Hypertension, DM, smoking, ageing and other risk factors are more responsible for AMI who have non-strenuous exertion history.
Recommendations:
Findings of the study could provide a promising therapeutic strategy for prevention of AMI as well as patient could be counseled about the pattern of exercise to prevent AMI. A prospective study is requiring clarifying accurately an association between level of physical exertion and acute myocardial infarction.
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